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Description 

Background of the Invention 

The present invention generally relates to medical 
electrical stimulation/sensing electrodes. More specifi- 
cally, the invention is concerned with a large conductive 
area electrode located subcostally outside the chest 
cavity and utilized in connection with other electrodes in 
an implantable cardioverter/defibrillator (ICD or AICD) 
system for delivering an electrical shock to the heart. 
These other electrodes may be loated externally or 
internally with respect to the vascular system. 

Description of the Prior Art 

An electrode with a large conductive area located 
external to the heart is commonly referred to as a patch 
electrode in the art. As is known, a patch electrode may 
be of various forms and shapes, i.e., conductive disk or 
a planar or cup-like conductive mesh. However, when 
used in its broad sense, the term patch electrode identi- 
fies an electrode distinct from an intravascular type 
electrode, such as a helical or braid electrode. 

Cardioverter/defbrillator systems may employ a 
variety of electrode configurations, such as the entirely 
epicardial patch electrode system disclosed in United 
States Patent No. 4 030 509 or the entirely intravascular 
electrode system disclosed in United States Patent 
No.3 942 536. The entirely intravascular catheter elec- 
trode arrangement requires relatively high energies to 
defibrillate the heart and is, even with high energies, not 
capable of defibrillating the heart in some patients. 
Thus, while such a system avoids the necessity of sur- 
gically opening the chest cavity to implant the elec- 
trodes, as is required with epicardially located 
electrodes requiring relatively low defibrillating energy, 
an additional patch electrode must be used to reduce 
the energy required for defibrillation. In order to leave 
the chest cavity intact, this additional patch electrode is 
commonly located subcutaneously, outside the rib 
cage. 

One example of an electrode configuration in which 
a patch electrode is combined with intravascular elec- 
trodes is disclosed in United States Patent No. 4 662 
377. In this known arrangement, a flexible, subcutane- 
ously placed patch electrode (positioned between the 
rib cage and the skin) is electrically connected to a first 
intravascular electrode in the superior vena cava region, 
both of these electrodes forming one pole in the shock 
delivery circuit, and a further intravascular electrode is 
located in the right ventricle of the heart, forming the 
other pole. 

As already mentioned, patch electrodes of different 
types have been proposed. United States Patent No. Re 
27 757 discloses an early attempt to combine an intra- 
vascular electrode and a patch electrode. The patch 
electrode described therein has a flat plate placed epi- 
cardially, sutured under the skin of the anterior chest 



wall or placed on the surface of the chest. However, 
there is no teaching in this publication as to how a flat 
plate sutured under the skin, or even epicardially 
placed, might be constructed to withstand the move- 
5 merits of the body at such electrode locations over a 
long period of time. 

In contrast, in current and practically used epicar- 
dial as well as subcutaneous patch electrodes, flexibility 
is recognized to be essential. Typically, therefore, they 

10 consist of a metallic mesh surface on the side of the 
electrode facing the heart and an electrically insulating 
silicon backing on the other side in order that the elec- 
trode be flexible enough to accommodate the "wringing" 
action of the heart and the stretching and contracting 

15 actions of the skin, respectively. 

Summary of the invention 

The present invention is defined in claim 1. It is 
20 based on the perception of the inventors that a new 
combination of non-epicardial patch electrode place- 
ment, size and form lessens the flexibility requirement 
on the electrode and allows for a more efficient defibril- 
lation and a less complicated implantation and explan- 
25 tation of the electrode than with the currently used 
subcutaneous flexible patch electrodes. As will be set 
out below in this description, the invention is also advan- 
tageous in other aspects with respect to known patch 
electrodes. 

30 Essentially, the inventive electrode is characterized 
by a shape and size as to be locatable between periost 
and bone at the inner side of a rib which is proximal to 
the heart of a patient, and further by an electrode fixa- 
tion means adapted for fixing the electrode to the rib. 

35 This arrangement is, as mentioned, advantageous 
in several respects over known subcutaneous patch 
electrodes. 

Electrically, the subcostal electrode according to 
the invention provides for a large conductive electrode 

40 surface with a maximum of heart proximity outside the 
thoracic cavity. In addition, the electrode is advanta- 
geous in that the rib does not electrically "shadow" the 
electrode when defibrillation from the implantable defi- 
brillator system occurs, nor does the electrode present 

45 an intercostal "block" to a (emergency shocking) pulse 
delivered from an external defibrillator as may be 
applied under emergency conditions. Further, the elec- 
trically insulating pad or backing material (such as sili- 
cone) associated with conventional patch electrodes 

so can be reduced or totally avoided, as the bone of the rib 
will provide at least part of the insulating backing for the 
inventive electrode. 

The reduced amount of backing material for the 
electrode is further advantageous with respect to 

55 patient comfort as the amount of material which is for- 
eign to the body can be kept to a minimum. 

Mechanically, the subcostal electrode of the inven- 
tion is advantageous in that it can be securely anchored 
to and supported by the rib, which is a structure of the 
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body with a minimum of movement compared to subcu- 
taneous tissue. This reduces the strain on the electrode 
caused by body movement and/or allows for reduced 
flexibility requirements on the electrode. Also, the risk 
for dislocation or "wandering" of the electrode is 
reduced. 

With regard to implantation, the electrode accord- 
ing to the invention, which in this respect is similar to 
conventional, subcutaneous patch electrodes, can be 
implanted under local anaesthetic and does not require 
a thoracotomy or other invasion (such as a subxiphoidal 
approach) of the patient's chest cavity. However, in con- 
trast to such known patch electrodes, the inventive elec- 
trode can further reduce the risk for complications 
because due to the subcostal location the rib is exposed 
to the electrode, and the rib is less sensitive to, for 
example, pain and foreign objects than the skin and the 
subcutaneous tissue. Further, the subcostal location 
avoids possible damage to underlying blood vessels 
and nerves. Also, when closing the incision in the skin 
with sutures, the electrode, at least in part by its own 
geometry, will be fixed between the periost and the 
bone of the rib. 

The advantages associated with the implantation of 
the inventive electrode apply equally to situations where 
the electrode must be explanted and/or replaced. 

Further advantages of the inventive electrode will 
be set out in connection with specifically claimed and/or 
described embodiments thereof. 

Description of the drawings 

A better understanding of the invention may be had 
from the following description in which exemplifying 
embodiments of the invention are described in conjunc- 
tion with the accompanying drawings, wherein like refer- 
ence numerals refer to like components, and where: 

Fig. 1 is a side view of a first embodiment of the 
inventive electrode, 

Fig. 2 is a horizontal view of the inventive electrode 
according to Fig. 1 , 

Fig. 3 illustrates the chest contour and the incision 
location of a patient which is about to have the 
inventive electrode of Fig. 1 implanted. 
Figs. 4 to 7 respectively illustrate different steps in 
the implanting procedure for the electrode in Fig. 1 , 
Fig. 8 is a side view of a second embodiment of the 
inventive electrode, and 

Fig. 9 is a side view of a third embodiment of the 
inventive electrode. 

Description of the preferred embodiments 

Fig. 1 shows a side view of a first embodiment of a 
defibrillation electrode 10 according to the invention. 
The electrode 10 is formed in a substantially elongated, 
rectangular configuration with side dimensions ranging 
from approximately 2-15 cm in length and 2-5 cm in 



width. Preferably, the electrode 10 is approximately 5 x 
2 era The actual electrode element is a sheet 20, pref- 
erably resilient. The sheet 20 may be formed of metal, 
such as titanium or platinum, or any other electrically 

5 conductive, implantable material. Referring to Fig. 2, the 
sheet 20 has an inner side 21 facing the heart and an 
outer side 22 facing a supporting and anchoring rib 
(Figs. 6 and 7). The thickness of sheet 20 should be suf- 
ficient to provide structural strength against kinks in the 

w sheet 20 during implantation of the electrode 10, and 
also sufficient to meet the electrical requirements asso- 
ciated with defibrillation . Any upper edge 23 of the 
sheet 20 is provided with a plurality of anchoring or fix- 
ing elements, such as tags 30, preferably integral 

75 thereto and preferably two in number as shown in Figs. 
1 and 2. Each tag 30 may have an opening 31. Alter- 
nately, the fixing elements may be separate elements in 
the form of clips, enclosing the upper part of the rib and 
the electrode 10 and preferably comprised of resilient, 

20 electrically conductive or non-conductive, material for 
anchoring the electrode 10 to the rib by snap - action. 
One of the inner side 21 or the outer side 22 of the sheet 
20, (preferably the inner side 21) is connected to a suit- 
able energy source for defoliation through an insu- 

25 lated lead 40 having a central conductor 41 connected 
to the sheet 20 at a low resistance joint 42. The energy 
source and its connection to the lead 40 will not be fur- 
ther described as they are well-known and do not form 
part of the invention. 

30 Figs. 1 and 2 show the electrode 1 0 slightly curved, 
indicating its geometrical shape after implantation. This 
geometrical shape is selected to be in conformity with 
that of the chest-cavity form, and thus essentially cylin- 
drical, following the inner periphery of the anchoring rib. 

35 The electrode 10 may be formed into this geometrical 
shape by the surgeon during implantation. Alternately, 
the rib-like geometrical shape of electrode 10 may be 
prefabricated. Although not shown the electrode 10 may 
be provided with further dislocation inhibiting means, 

40 such as protrusions in the sheet 20, the tips of the pro- 
trusions being placed on the rib-facing side of the sheet 
20, for better anchoring the electrode 10 to the rib in 
cooperation with the aforementioned means. 

The procedure for implanting the electrode 10 may 

45 be as follows. Referring to Fig. 3, the contour of the 
chest cavity of a patient 900 is shown and the incision 
location is shown as a rectangular area 901. The rec- 
tangular area 901 is shown enlarged in Fig. 4. A skin 
incision is made to expose a rib with respect to sur- 

so rounding tissue 902 (shaded areas in Figs. 4 to 7), the 
rib being suitably located with respect to the heart for 
defibrillating purposes, such as the fourth rib. Still refer- 
ring to Fig. 4, the bone 903 of the exposed rib is sepa- 
rated on its outer side from the periost 904 by means of 

55 a suitable tool, such as a dissector, after an incision 
through the periost 904. The incision is made along the 
centerline 905 of the rib, this centerline 905 being 
shown as a dashed line prior to incision and shown solid 
following incision, the point of incision being indicated at 
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906. 

Fig. 5 illustrates the separation of the bone 903 
from periost 904 on the inner side of the rib by means of 
finger 907, the electrode 10 may now be formed after 
and inserted (Fig. 6) into the space created between the 
periost 904 and the inner or subcostal side of the bone 
903 until the tags 30 become hooked on the upper edge 
of the bone 903. Fig. 7 shows the electrode 10 fully 
inserted and fixed against the bone 903 by means of the 
tags 30, which are bent to an extent so that they 
become engaged against the bone 903. Holes 31 may 
be used as an additional means for securing the elec- 
trode 10 to the bone 905, the holes 31 then being used 
in combination with sutures (not shown) around the 
bone 905. Alternately, if the sheet 20 and the tags 30 
are formed from resilient material, the tags 30 may be 
biased against the outer side 22 of the electrode 10. 
The tags 30 are then slightly bent open to allow the 
electrode 10 to be inserted with respect to the bone 
903. When the electrode 10 is fully inserted, the tags 30 
are released, engaging and securing the electrode 10 to 
the bone 903 by snap-action. When the electrode 10 
has been fixed to the bone 903, the skin incision is 
sutured while the incision in the periost 904 might be left 
unsutured and separated from the bone 903. The elec- 
trode 10 will remain in place in the interspace between 
the periost 904 and the bone 903 due to its geometrical 
shape, which is in conformity with the rib. 

Fig. 8 shows a side view of a second embodiment 
of the electrode 10, differing from that in Fig. 1 only in 
that the tags 30 are not provided and instead a plurality 
of openings 31 have been located along the upper and 
lower edges of the sheet 20. The electrode 10 of this 
second embodiment is implanted in accordance with 
the procedure previously described with the exception 
that instead of securing the electrode 10 to the bone 
903 by the tags 30, the holes 31 are employed for 
anchoring the electrode 10 to the bone 903 by means of 
sutures. Also, the electrode 10 in this embodiment may 
be provided with auxiliary anchoring means in the form 
of protrusions in the sheet 20. Instead of sutures or in 
cooperation therewith, the electrode 10 can be 
anchored to the rib by means of such snap-action clips 
as already mentioned. 

Fig. 9 shows a side view of a third embodiment of 
the electrode 10. In this embodiment, the electrically 
active part or centrally located inner surface of the elec- 
trode 10 is comprised of a mesh 25 of a material such 
as titanium. The mesh 25 is embeddied in a relatively 
thin backing pad 26 of electrically insulating and 
mechanically supporting material, such as silicone. The 
pad 26 has several tags 30, each possibly having one or 
more openings 31, along its upper edge, and possibly 
also along its lower edge. The electrode 10 is implanted 
as previously described, with the exception that the 
electrode 10 now remains secured to the bone 903 with 
the tags 30 which are part of the pad 26. The mechani- 
cal properties of the insulating pad 26 should be similar 
to those of the previously described sheet 20. In order to 



give the pad 26 a suitable mechanical structure, a mate- 
rial such as Dacron® might be incorporated into the pad 
26. Alternately or additionally, the mesh 25 may be 
arranged sufficiently large to cover most of the pad 26 

5 including the tags 30, the perimeter of the mesh 25 then 
being covered on the front, heart proximate side with an 
insulating layer of a material such as silicone. Also the 
electrode 10 in this embodiment may be provided with 
auxiliary anchoring protrusions (in the pad 26) as 

w described previously. Also, the previously mentioned 
clips can replace the tags 30. 

The sheet 20 and the tags 30 in the first and the 
second embodiments may also be provided with a thin, 
electrically insulating backing layer to improve the elec- 

is trical, insulating properties of the electrode 1 0. The tags 
30 may be provided with such a layer on both sides. The 
layer may be a material such as silicone or an oxidized 
layer of the sheet 20. 

Although the electrode of the invention has been 

20 described in the illustrated embodiments to be made of 
certain materials, such as titanium, it is noted that the 
inventive electrode is not limited thereto. Any implanta- 
ble conductive material may be used and it is contem- 
plated that, for instance, shape-memory metal might be 

25 employed in order to facilitate implantation/forming/fixa- 
tion of the electrode by the surgeon. Also the body fixa- 
tion means described in the specific embodiments, such 
as sutures and tags, are examples only and are not 
intended as the exclusive types of fixing means which 

30 can be used. Other fixing means can be used in addition 
to those described, either as substitutes or in coopera- 
tion therewith. Such additional fixing means between 
the bone and the electrode may comprise hook-and- 
loop fasteners (Velcro®). glue, screws and press but- 

35 tons. 

Finally, it is noted that the electrode of the invention 
can be implanted not only at a single rib, but also a 
selected number of ribs may each be provided with one 
or more electrodes. 



40 



Claims 



1 . An electrode (1 0), for implantation in a patient (900) 
and for connection through a lead (40) to a heart 

45 stimulation/sensing system, comprising an active 
electrode element (20,25) of conductive material 
and means (30,31) for fixation of said electrode (10) 
in the body of said patient (900), characterized in 
that said electrode (1 0) is of such shape and size as 

so to be locatable in an interspace between periost 
(904) and bone (903) at the inner side of a rib prox- 
imal to the heart of said patient (900), and said 
body fixation means (30,31) is adapted for fixing 
said electrode (10) to said rib. 

55 

2. An electrode (10) according to claim 1, character- 
ized in that the shape of said electrode (10) is sub- 
stantially an elongated rectangle, which is slightly 
curved along its length to be in conformity with said 
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rib having chest-cavity form. 

3. An electrode (1 0) according to claim 1 or 2, charac- 
terized in that the size of said electrode (10) in 
width is substantially that of said rib. s 

4. An electrode (1 0) according to claim 1 ,2 or 3. char- 
acterized in that the size of said electrode (10) 
ranges between approximately 2-15 cm in length 
and approximately 2-5 cm in width. io 

5. An electrode (10) according to claim 4, character- 
ized in that it is about 5 cm in length and about 2 
cm in width. 

15 

6. An electrode (10) according to claims 1-5, charac- 
terized in that said fixation means (30,31) is inte- 
gral with said electrode (1 0). 

7. An electrode (10) according to claim 6, character- 20 
ized in that said integral fixation means (30,31) at 
least in part comprises the shape and/or the size of 
said electrode (10). 

8. An electrode (1 0) according to claims 6 or 7, char- 25 
acterized in that said integral fixation means at 
least in part comprises a plurality of tags (30) along 

at least the upper edge of said electrode (10). 

9. An electrode (10) according to claims 6-8, charac- so 
terized in that said integral fixation means (30,31) 

is provided with openings (31). 

10. An electrode (10) according to claims 1-5, charac- 
terized in that said fixation means comprises at 35 
least one separate element. 

1 1 . An electrode (10) according to claim 10, character- 
ized in that said at least one element is at least one 
from a group consisting of screws, hook-and-loop 40 
fasteners, glue and snap-action clips. 

1 2. An electrode (10) according to claims 6-1 1 , charac- 
terized in that said electrode (10) is provided with 
auxiliary fixation means adapted to cooperate with 45 
said fixation means. 

13. An electrode (10) according to claim 12, character- 
ized in that said auxilliary fixation means is formed 
from protrusions made in said electrode (10), 50 
where the apices of said protrusions are located on 
the side of said electrode (10) being proximate to 
the inner side of said rib. 

1 4. An electrode (1 0) according to any preceding claim, ss 
characterized in that said active electrode element 
(20,25) of conductive material is made of titanium, 
platinum or shape memory metal. 



15. An electrode (10) according to any preceding claim, 
characterized in that said active electrode element 
(20,25) is a sheet (20). 

16. An electrode (10) according to claims 1-14, charac- 
terized In that said active electrode element 
(20,25) is a mesh (25). 

1 7. An electrode (10) according to any preceding claim, 
characterized in that said active electrode element 
is at least in part covered by an electrically insulat- 
ing layer. 

PatentansprOche 

1. Eine Elektrode (10) zur Implantation in einen Pati- 
enten (900) und zum AnschlieBen an ein Herzsti- 
mulations/abfuhlsystem uber eine Leitung (40) mit 
einem aktiven Elektrodenelement (20, 25) aus lei- 
tendem Material und Mitteln (30, 31) zum Fixieren 
der Elektrode (10) im KOrper des Patienten (900), 
dadurch gekennzeichnet, daB die Elektrode (10) 
von solcher Form und GrdBe ist, daB sie in einem 
Zwischenraum zwischen Periost (904) und Kno- 
chen (903) auf der Innenseite einer Rippe in der 
Nahe des Herzens des Patienten (900) anbringbar 
ist, und daB die KOrperfixierungsmittel (30, 31) zum 
Fixieren der Elektrode (10) an der Rippe angepaBt 
sind. 

2. Eine Elektrode (10) nach Anspruch 1, dadurch 
gekennzeichnet, daB die Form der Elektrode (10) 
im wesentlichen ein langgestrecktes Rechteck ist, 
das entlang seiner Ldnge leicht gekrummt ist, urn 
mit der Brustraumform der Rippe ubereinzustim- 
men. 

3. Eine Elektrode (10) nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, daB die GrGBe der 
Elektrode (10) in der Breite im wesentlichen der der 
Rippe entspricht 

4. Eine Elektrode (10) nach Anspruch 1, 2 oder 3, 
dadurch gekennzeichnet, daB die LAnge der 
Elektrode (10) annfthernd zwischen 2-15 cm und 
die Breite annahernd zwischen 2-5 cm liegt 

5. Eine Elektrode (10) nach Anspruch 4, dadurch 
gekennzeichnet. daB sie etwa 5 cm lang und 2 cm 
breit ist. 

6. Eine Elektrode (10) nach den Anspruchen 1-5, 
dadurch gekennzeichnet, daB die Fixierungsmit- 
tel (30, 31) mit der Elektrode (10) integriert sind. 

7. Eine Elektrode (10) nach Anspruch 6, dadurch 
gekennzeichnet, daB die integrierten Fixierungs- 
mittel (30, 31) wenigstens teilweise die Form 
und/oder die GrGBe der Elektrode (10) aufweisen. 
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8. Eine Elektrode (10) nach Anspruch 6 Oder 7, 
dadurch gekennzeichnet daB die integrierten 
Rxierungsmittel wenigsten teilweise entlang wenig- 
stens der oberen Kante der Elektrode (10) eine 
Mehrzahl von Haken (30) aufweisen. 

9. Eine Elektrode (10) nach den AnsprOchen 6-8. 
dadurch gekennzeichnet daB die integrierten 
Fixierungsmittel mit Offnungen (31) versehen sind. 

10. Eine Elektrode (10) nach den AnsprOchen 1- 
S.dadurch gekennzeichnet. daB die Fixierungs- 
mittel wenigstens ein separates Element enthalten. 

11. Eine Elektrode (10) nach Anspruch 10, dadurch 
gekennzeichnet, daB dieses eine Element wenig- 
stens eins aus einer Gruppe ist, die aus Schrauben, 
Haken- und Osenbefestigungen, Kleber und 
Schnappbefestigungshaltern besteht. 

12. Eine Elektrode (10) nach den AnsprOchen 6-11, 
dadurch gekennzeichnet, daB die Elektrode (10) 
mit Hilfsfixierungsmitteln versehen ist, die mit den 
Fixierungsmitteln zusammenwirken. 

13. Eine Elektrode (10) nach Anspruch 12, dadurch 
gekennzeichnet, daB die Hilfsfixierungsmittel aus 
in der Elektrode (10) gemachten Vorsprungen 
geformt sind, bei denen die Spitzen dieser Vor- 
sprunge auf der Seite der Elektrode (10) angeond- 
net sind, die sich in der Ndhe der Innenseite der 
Rippe befindet. 

14. Eine Elektrode (10) nach einem der vorhergehen- 
den Anspruche, dadurch gekennzeichnet, daB 
das aktive Elektrodenelement (20, 25) aus leiten- 
dem Material aus Titan, Platin oder GedSchtnisme- 
tall besteht. 

15. Eine Elektrode (10) nach einem der vorhergehen- 
den Anspruche, dadurch gekennzeichnet, daB 
das aktive Elektrodenelement (25,25) ein Platte 
(20) ist. 

16. Eine Elektrode (10) nach den AnsprOchen 1-14, 
dadurch gekennzeichnet, daB das aktive Elektro- 
denelement (20, 25) ein Gitter (25) ist 

17. Eine Elektrode (10) nach einem der vorhergehen- 
den AnsprQche, dadurch gekennzeichnet daB 
das aktive Elektrodenelement wenigstens teilweise 
mit einer elektrischen Isolierschicht abgedeckt ist. 

Revendications 

1. Electrode (10), destinee k §tre implantee chez un 
patient (900) et k §tre connectee par I'intermediaire 
d'un conducteur (40) k un syst&me de detection/sti- 
mulation du coeur, comportant un element (20, 25) 



d'eiectrode actif en mat£riau conducteur et des 
moyens (30, 31) destines k la fixation de Electrode 
(10) dans le corps du patient (900), caracterisee en 
ce que P&ectrode (10) a une forme et une dimen- 

5 sion telles qu'elle puisse §tre dispos6e dans un 
espace intermediate qui se trouve entre le p6rioste 
(904) et I'os (903) du cdte interieur d'une c6te proxi- 
male au coeur du patient (900), ces moyens (30, 
31) de fixation au corps etant adaptes pour fixer 

w Electrode (1 0) k la cdte. 

2. Electrode (10) suivant la revendication 1 , caracteri- 
see en ce que la forme de reiectrode (10) est sen- 
siblement un rectangle oblong, qui est legerement 

15 incurve suivant sa longueur pour Stre en conformity 
avec la cdte qui a une forme de cavite-poitrine. 

3. Electrode (10) suivant la revendication 1 ou 2, 
caracterisee en ce que la dimension de I'eiectrode 

20 (10) suivant la largeur est sensiblement celle de la 
cdte. 

4. Electrode (10) suivant la revendication 1, 2 ou 3, 
caracterisee en ce que la dimension de reiectrode 

25 (10) est comprise entre approximativement 2^15 
cm en longueur et approximativement 2 k 15 cm en 
largeur. 

5. Electrode (10) suivant la revendication 4, caracteri- 
30 s6e en ce que elle a une longueur d'environ 5 cm et 

une largeur d'environ 2 cm. 

6. Electrode (10) suivant la revendication 1 k 5, carac- 
terisee en ce que les moyens (30, 31) de fixation 

35 sont d'un piece avec l'£lectrode (10). 

7. Electrode (10) suivant la revendication 6, caracteri- 
s6e en ce que les moyens (30, 31 ) de fixation d'une 
pi^ce ont au moins en partie la forme et/ou la 

40 dimension de I'glectrode (10). 

8. Electrode (10) suivant la revendication 6 ou 7, 
caract£ris£e en ceque les moyens de fixation d'une 
piece ont au moins en partie une plurality de mar- 

45 ques (30) suivant au moins le bord superieur de 
reiectrode (10). 



9. 
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Electrode (10) suivant Tune des revendications 6 k 
8, caracterisee en ce que les moyens (30,31) de 
fixation d'une piece sont munis d'ouvertures (31). 
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10. Electrode (10) suivant Tune des revendications 1 k 
5, caracterisee en ce que les moyens de fixation 
comportent au moins un element distinct 

11. Electrode (10) suivant la revendication 10, caracte- 
risee en ce que ledit au moins un element est au 
moins un element choisi dans le groupe qui con- 
siste de vis, de dispositif de fixation k crochets et 
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boucles, de pinces k action d'encliquetage et de 
collage. 

12. Electrode (10) suivant Tune des revendications 6 k 
11, caract£ris£e en ce que l'6!ectrode (10) est s 
munie de moyens de fixation supp1£mentaires 
adaptes pour coop£rer avec les moyens de fixation. 

13. Electrode (10) suivant la revindication 12, caracte- 
ris6e en ce que les moyens de fixation supptemen- 10 
taires sont formes par des protuberances r£alis£es 
dans reiectrode (10), les sommets de ces protube- 
rances etant situ6s sur le cdt6 de I'&ectrode (10) 

qui est proximal au cdt£ interieur de la cflte. 

15 

14. Electrode (10) suivant Tune quelconque des reven- 
dications pr£c£dentes, caracteris£e en ce que la- 
ment (20, 25) d^lectrode actif en un mat&iau 
conducteur est r£a!is£ k partir de titahe, de platine 

ou d'un m^tal qui a la m6moire de forme. 20 

15. Electrode (10) suivant Tune quelconque des reven- 
dications pr6c£derrtes, caract£ris£e en ce que I*6I6- 
ment (20, 25) cf electrode actif est une feuille (20). 

25 

16. Electrode (10) suivant Tune quelconque des reven- 
dications 1 a 14, caract£ris£e en ce que lament 
(20, 25) d'eiectrode actif est une maille (25). 

1 7. Electrode (1 0) suivant Tune quelconque des reven- 30 
dications pr£c6dentes, caract£ris£e en ce que l'£l£- 
ment d'£lectrode actif est au moins en partie 
recouvert d'une couche d'isolation eiectrique. 
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